Objective: Propose a new experimental model of bladder instability in rabbits after partial bladder obstruction.
INTRODUCTION
Detrusor instability is a fair common phenomenon in the urological practice, occurring frequently in men after 50 years of age due to bladder outlet obstruction as a consequence of benign prostatic hyperplasia (1) . In women it occurs in 30 to 50% of urinary incontinence cases (2) . Despite the importance of this urinary dysfunction, pathophysiological alterations developing in the bladder due to the response to obstruction are not totally elucidated, and are difficult to investigate in humans. Thus, there are different experimental models described for partial bladder outlet obstruction using guinea pig (3), rabbit (4, 5) , cat (6) , dog (7), pig (8) , and rat (9) . The models described aimed to characterize bladder functional alterations caused by partial obstruction, but few works take into account the development of uninhib-ited detrusor contractions (9) (10) (11) (12) (13) . This obstruction was performed in most cases constricting the urethrovesical junction with a suture tie (14, 15) , a polyethylene tube (16) , or a silicone strip (17) . Due to the difficulty in reproducing these experiments, we propose a new experimental model of bladder instability in rabbits.
MATERIALS AND METHODS
Thirty male North Folk rabbits, weighting from 1,700 g and 2,820 g (mean 2,140±200) were used.
The animals were distributed in 2 experimental groups, formed by 15 rabbits each, separated as follows: a)-Group 1 (clinical control): In this group there was no surgical intervention, the animals were used as clinical and cystometric parameters of normality; b)-Group 2: a bladder outlet obstruction was performed. The animals received a pre-anesthetic solution consisting in diazepam 0.1% by intravenous route (diazepam 10 mg + 8 mL NaCl 0.9%) in 1 mg/ kg doses. Then they were anesthetized with Rompum and Ketalar, equal parts, 0.25 mg/kg by intramuscular route. Trichotomy and antisepsis with povidone in abdominal area, and cavity opening by distal median laparotomy from 2.0 cm of the pubis identifying the bladder and dissecting the ureters ( Figure-1) were performed. Then, an adjustable polyethylene bracelet ( Figure-2 ) was passed around the bladder neck ( Figure-3 ), being then adjusted in order to not constrict the urethra which was previously catheterized with a Foley 10F catheter. The following exams were performed in all animals in different moments -initial (M1) and after 4 weeks (M2) -: urine culture, serum creatinine and BUN, and cystometric study. Animals presenting positive urine culture were treated with Trimethoprim-Sulfamethoxazole, 1 mg/kg/day by intramuscular route.
The cystometric study was performed using Urobyte™ 5000 computed urodynamics system. To measure intravesical pressure a 10F Foley catheter was used. To measure intra-abdominal pressure, a catheter with rectal balloon described by Amaro et al. (18) was used. During this exam the vigil animals were placed in wooden goiters, with posterior extremities held in cotton string. After antisepsis of the penile area with topic Povidone and lubrication with 2% Xylocaine™ jelly, a 10F double-way Foley catheter was introduced into the bladder with vesical emptying, and urine was drawn in a sterile tube for urine culture.
After lubricating the rectal balloon with 2% Xylocaine™ jelly, it was introduced 2 cm beyond the anal margin and connected to a 2-way tap, injecting 0.4 mL sterile water in one of the ways in order that the balloon wall and the rectal mucosa came into contact. The other way was connected to the pressure transmitter.
The vesical catheter was connected to a 2-way tap, and one of the ways was connected to the pressure transmitter, and the other to a continuous infusion pump (2 mL/min). To verify the good placement of the catheters, a slight compression of the abdomen was made in order to obtain an abdominal pressure curve, that was transmitted to the bladder and, consequently, also obtaining the vesical pressure curve.
The cystometry was initiated proceeding to the simultaneous measurements of the abdominal and vesical pressures. When urinary leakage around the vesical catheter was observed, the exam was discontinued. In this moment we verified the vesical pressure (VP) and the abdominal pressure, also measured in the beginning of the urinary leakage (VP -AbdP) expressing maximal detrusor pressure (DetP). Maximal bladder capacity was considered the one which attained a filling volume enough to yield bladder contractions. We considered uninhibited contractions those detrusor involuntary contractions with low vesical volume, yielding or not simultaneous urinary leakage (Figure-4) .
The study of the combination of urine culture and uninhibited contractions in the beginning and the end of the evaluation, in the different groups, was performed through Mac Nemar test. Comparison of the groups' mean profile along both moments of evaluation was performed through the analysis of repeated measures, considering both groups independently. All comparisons were performed with 5% level of significance.
RESULTS
There was a significant increase in bladder weigh in G1 compared to G2. After 4 weeks mean bladder weight in the G2 animals (bladder outlet obstruction) was 2.5 higher than those in the clinical control group (G1). In cystometric evaluation we observed that in absolute figures there was a trend toward greater bladder capacity in the final moment for group G1 (Table-1), however, there was no statistically significant difference. In group G2, maximal bladder volume (V max ) was significantly higher in the final moment compared to initial moment (Table-1 ). There was no statistically significant difference between the groups in the study.
In the analysis of maximal detrusor pressure there was no statistically significant difference between the groups, and in the different moments (M1 and M2) of the maximal detrusor pressure (Table-2) .
We have observed no statistically significant difference in bladder compliance between the groups in different moments (M1 and M2) ( Table-3 ).
In the assessment of the uninhibited detrusor contractions there was absence of contractions in all the animals in group 1 (control), and uninhibited contractions were detected for 93% in group 2.
There was no statistically significant difference between the groups or for different moments studied for BUN analysis.
In the initial moment, mean plasma creatinine for G1 was inferior to G2, however there was no statistically significant difference. Indeed, there was a statistically significant difference between groups G1 and G2 in the final moment.
In urine culture analysis for the animals studied, at moment M1, we have detected a positive culture for 40% of the cases. There was a higher predominance of Pseudomonas aeruginosa followed by Echerichia coli. At moment M2 we found positive culture for 50% of the cases, with predominance of Escherichia coli, followed by Pseudomonas aeruginosa, and Klebsiella pneumoniae. We did not observe a correlation between culture and the presence of uninhibited detrusor contractions.
DISCUSSION
The increase of bladder weight is a major alteration in all models of bladder obstruction (19) . We have observed that after 4 weeks of partial obstruction, bladder weigh in the animals of G2 group (obstructed) was 2.5 times higher than in G1 group (control). Other authors (13, 15, 17) observed a significant increase in rabbits' bladder weight after 4 weeks of partial obstruction. This fact could occur due to the presence of hypertrophy and hyperplasia of vesical wall (20) .
Different studies with partial bladder obstruction are reported in literature. However, initially the reproduction of these models was not possible, for in some of them we observed the displacement of the polyethylene catheter or the silicone strip, yielding failure of the bladder obstruction and the non-development of uninhibited detrusor contractions. Contrarily, when sutures were performed at the extremities of these catheters to avoid this mobilization in many cases we observed an excessive obstruction, (16, 17) . We observed that the use of a polyethylene adjustable bracelet allowed not only standardization of the degree of obstruction, but still the development of uninhibited detrusor contractions in 93% of the cases. Regarding BUN we did not find statistical difference between the groups in the different moments showing that partial obstruction of the bladder did not influence urea metabolism in the animals studied.
The analysis of plasma creatinine did not show statistically significant difference between control (G1) and obstructed (G2) groups at the initial moment. However, at the final moment we did find statistically significant difference between the groups. This may be explained by the presence of bladder instability in G2 group. However, although this statistically significant difference was observed, there was no positive correlation at the initial moment or in different moments in G2 group, and this may relate to a biologic or methodological variation.
CONCLUSION
The present study demonstrates that the experimental model is appropriate to study secondary bladder instability due to partial bladder obstruction.
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